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ABSTRACT: A total of sixteen bacterial species were isolated from mangrove soils of Karachi, Pakistan. Twelve 
of the isolates were gram positive while four were gram negative. All sixteen species showed resistance to high 
concentration of streptomycin, however, resistance to chloramphenicol and tetracyline was variable. The isolates 
tolerated up to 11 O%o salinity and accumulated sodium from the media. 
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INTRODUCTION 
A diverse range of microorganisms are present in marine environment (Austin, 
1988). Most of the bacteria which occur in the ocean differ in certain respect from 
those found in non marine habitats. This is probably because adventitious bacteria 
either fail to perpetuate themselves in the marine environment or else loose their 
morphological identity in becoming acclimatized. Bacteria belonging to the genera 
Pseudomonas, Serratia, Marinococcus, Micrococcus and Staphylococcus have been 
reported in seawater and soil (Austin, 1988). Along the Karachi coast, Pakistan, 
Pseudomonas, Micrococcus, Methanococcus, Staphylococcus and Bacilli have been 
reported (Siddiqui, 1986; Zubari,1986; Ahmed and Yasmin,1988). The ocean is full 
of different kinds of organic compounds and bacteria present there have evolved so 
that they can metabolize and detoxify many different sorts of organic compounds 
(Atlas and Bartha, 1981). 
Very little is known about the bacterial flora of mangrove soil of Karachi. 
Mangrove forests grow in estuaries and river deltas where salinity is variable and may 
be very high. Mangrove plants are adapted to environments of high stress and are 
morphologically well suited for water retention (Macnae, 1986). It is known that the 
mechanisms of osmotolerance are similar in -bacteria and plants (Gilmour, 1990). 
Present study was carried out to isolate bacteria from mangrove soil, Karachi coast. 
These isolates were identified and their genetic markers, such as tolerance to metal 
salts and antibiotic resistance were defined. These characteristics can be of help in 
further studies. The isolates were also checked for salinity tolerance and accumulation 
of sodium. These and their different tolerances are used to categorize their definitive 
genetic characters. 
MATERIALS AND METHODS 
COLLECTION OF SAMPLES: 
Surface soil samples were collected from Sandspit (24°50'N, 66°56'E), Hawkes 
Bay (24°51 'N, 66°51 'E), and Manora Island (24°47'N, 66°59'E) mangrove regions, 
in sterilized 250 ml glass sampling bottles with the help of sterilized spatula. The 
samples were immediately brought to the laboratory and suspended in sterilized 
backwater. At the collection time the salinity of Sand spit soil was 3 9° I oo, Hawkes Bay 
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ISOLATION, PURIFICATION AND IDENTIFICATION: 
Approximately one gram of each soil sample was suspended in 100 ml of sterilized 
backwater of sea. One ml suspension of each sample was inoculated in 100 ml nutrient 
broth (Oxoid) for enrichment. Flasks were incubated at room temperature for 40 hours 
on a shaking water bath. Subsequently, 0.1 ml of the sample,from each flask, was 
spread on nutrient agar (Oxoid) plates and incubated at room temperature for 24 hours. 
Morphologically different colonies were picked from these plates and restreaked on 
nutrient agar plates for several days for purification of the isolates. The pure cultures 
were preserved at -20°C. 
Bacterial isolates were identified on the basis of specific characters ·such as 
colonial and cellular morphology, Gram's reaction and biochemical tests as described 
by Bergey et al. (1974). 
RESISTANCE I SENSITIVITY TO ANTffiiOTICS: 
All the bacterial isolates were examined for the resistance and sensitivity against 
three different antibiotics; streptomycin, chloramphenicol, and tetracyclin. Antibiotics 
solutions were prepared as described by Maniatis et a/.(1990). Various concentrations 
of streptomycin (10-900 J.l.glml), chloramphenicol (10-200 J.l.glml) and tetracyclin 
(10-100 J.l.glml) were added to nutrient agar plates. Over night cultures were streaked 
on these plates, incubated for 24 hours at room temperature, and checked for growth 
(Miller, 1972). 
TOLERANCE TO SALINITY: 
Salinity tolerance was examined according to the salinity which was observed in 
the particular region. The isolates from each locality were examined for salinity 
tolerance using different concentrations of salinity (3 5 - 110° I oo) prepared in nutrient 
agar plates, cultures were streaked on these plates and incubated at room temperature 
for 24 hours.·Afterincubationperiod growth was observed (Smith, 1981). 
MEASUREMENT OF SODIDMACCUMULATION: 
100 ~ of each isolate was grown in 15 ml of minimal media as described by Miller 
(1972). Sodium chloride 50 ~lml was added and the culture was incubated at 37°C 
for five days. Samples were withdrawn every day and sodium accumulation was 
assessed. The culture was centrifuged at 10,000 rpm (KikusanH-251) for 10 minutes. 
The supernatant was discarded and the pellet (250 mg) was washed with sterilized 
deionized water before being dried at 100° C. The dried pellet was heated with 
concentrated nitric acid (1-3 ml) at 60°C until a clear solution was obtained, solution 
was diluted 10 times with sterilized deionized water, control (without salt) was 
prepared by the same method. Accumulation was measured by flame photometer 
(ATS-200). 
RESULTS 
BACTERIAL ISOLATES: 
From soil samples of Sandspit, Hawkes Bay and Manora Island mangrove region, 
sixteen bacterial strains were isolated and identified (Table 1). 
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Table-1: Bacterial isolates from soil samples. 
Locations Bacterial isolates Code no Gram's Cell morphology 
Reaction 
Sandspit Pseudomonas sp. R-1 small rods 
Unidentified R-2 cocci in pairs 
Staphylococcus sp. R-3 + cocci in bunches 
Hawkes Bay Streptococcus sp. R-4 + cocci in chains 
Salmonella sp. R-5 very small rods 
Salmonella sp. R-6 very small rods 
Staphylococcus sp. R-7 + diplococci 
Staphylococcus sp. R-8 + diplococci 
Marinococcus sp. R-9 + cocci in tetrads form 
Manora Island Unidentified R-11 + thin small rods 
Unidentified R-12 + thin small rods 
Marinococcus sp. R-13 + cocci in tetrads form 
Staphylococcus sp. R-14 + cocci in bunches 
Unidentified R-15 + thin small rods 
Marinococcus sp. R-16 + cocci in tetrads form 
Staphylococcus sp. R-17 + cocci in bunches 
RESISTANCE TO ANTIBIOTICS: 
Most of the isolates were found to resist high concentrations of streptomycin, 
whereas they showed little resistance to chloramphenicol and tetracycline (F.ig.1). 
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TOLERANCE TO SALINITY: 
Results of salinity tolerance showed that all the strains were salt tolerant. 
Pseudomonas species from Sandspit and Staphylococcus and Marinococcus species 
from Manora Island tolerated high concentration of sodium chloride (Fig.2). 
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Fig.2. Tolerance to salinity. 
ACCUMULATION OF SODIUM: 
All the bacterial species showed accumulation of sodium. In ten, out of sixteen, 
isolates maximum accumulation was observed on second day. The other six isolates 
showed a linear decline in sodium concentration over time. The isolates from Manora 
Island showed maximum accumulation (Fig.3). 
DISCUSSION 
A total of sixteen bacterial strains were isolated from mangrove soils around 
Karachi, Pakistan. Most of these bacteria were Gram positive, which is in contrast to 
the data of earlier studies from other marine environments (Zobell, 1946; Yasmin, 
1985; Austin,1988; Sattar and Ahmed, 1988). All the isolates showed high resistance 
to streptomycin. Resistance to chloramphenicol and tetracycline varied more. 
Resistance to streptomycin is common in soil bacteria, especially Rhizobium species 
(Nawaz and Ahmed, 1988). Resistance to chloramphenicol and tetracycline may 
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suggest that bacteria have either originated from sewage or resistance have been 
acquired through conjugation. 
Marine bacterial flora are generally tolerant to high salinity (Siddiqui, 1990). 
These bacterial strains adapt themselves according to the environment or fail to 
reproduce. Isolated bacterial strains from mangrove soils in this study showed 
tolerance to high concentrations of salinity, especially the strains isolated from 
Manora Island, which tolerated salinities up to 110° loo. 
Conventional halobacteria groups mainly consists of enteric bacteria such as E. 
coli, Salmonella and Klebsiella species (Gilmour,1990). But our results have shown 
that Gram positive cocci such as Marinococcus and Staphylococcus species tolerated 
very high concentration of sodium salt. 
Mechanisms of salt tolerance include accumulation of sodium ions inside the cell, 
maintenance of intracellular balance of sodium ions, and sodium ions dependent 
transportation of various substances which serve as osmoprotectants or osmolytes, 
such asK+ or proline (Christian and Wartho,l961). Addition of betaine and proline 
to the medium were found to increase salt tolerance in Salmonella, Klebsie/1a and E. 
coli. (Gilmour,l990). 
An important observation which was made in this study is the accumulation of 
sodium salt by the isolates. Isolates from Manora Island showed sodium accumulation 
upto 14%. These results are very encouraging. The isolates could be adapted to 
reduce salinity. Csnoka (1981) showed that salt tolerance genes could be transferred 
from one strains of S. typhimurium to another strains of the same species. The 
bacterial strains have shown novel genetic markers which could be exploited through 
genetic engineering to produce transgenic salt tolerant plants and also to lessen the 
hazards of salinity and increase in the availability of land. 
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